In this paper, we give some inequalities with power exponential functions derived from the left hand side of Becker-Stark's inequality:
Introduction
Becker-Stark's inequality is well known: 
Results and discussion
Motivated by (.), in this paper, we give some inequalities with power exponential functions derived from the left hand side of Becker-Stark's inequality (.). Since we note that
, we obtain the two inequalities as follows.
with the best possible constant θ =  and the function
with the best possible constant θ =  and the function
From Theorems . and ., we have the best possible constant θ such that
Here, we obtain the two inequalities as follows.
where the function ϑ(x) is in Theorem ..
Corollary . For  < x < π/, we do not have the best possible constant ϑ such that
Proofs of main theorems

Proof of Theorem 2.1
Proof of Theorem . We set
By the right hand side of the inequality (
where
Here, the derivative of g(x) is
By  -π  <  and
Therefore, we can get
Since tan x/x is strictly increasing for  < x < π/, we have
, where the constant θ = . Since ϑ(x) is strictly decreasing for  < x < ( √ π  -)/ and
the constant θ =  is the best possible. Therefore, the proof of Theorem . is complete.
Proof of Theorem 2.2
Proof of Theorem . We set
By the inequality (.), for (
We have the derivatives
we have
Since h(x) is strictly increasing for (
Thus, g(x)
is strictly increasing for ( √ π  -)/ < x < π/ and we have
Since we have
, where the constant θ = . Since ϑ(x) is strictly decreasing for (
the constant θ =  is the best possible. Hence, the proof of Theorem . is complete.
Proof of Theorem 2.3 and Corollary 2.4
We need two lemmas to prove Theorem ..
Lemma . For -/ < t < , we have
Proof We set
From f (t) >  for -/ < t < -/ and f (t) <  for -/ < t < , f (t) is strictly increasing for -/ < t < -/ and f (t) is strictly decreasing for -/ < t < . Since
we can get f (t) >  for -/ < t < .
Lemma . For  < s < /, we have
From f (s) >  for  < s < / and f (s) <  for / < s < /, f (s) is strictly increasing for  < s < / and f (s) is strictly decreasing for / < s < /. Since
we can get f (s) >  for  < s < /.
Proof of Theorem . We set
by Lemma . and the inequality (.), we can get
It suffices to show that g(x) >  for / < x < ( √ π  -)/. We have derivatives 
